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In the preceding publications in this series
we have discussed the use of the Alcian Blue
technic for the histochemical demonstration of
acid substances in human skin (1), the correlation
between results of comparison of Alcian Blue
(AB) staining and the periodic acid-Schiff (PAS)
reaction (2), the results of the application of
these two technics to sections of normal human
skin (3), and to tumors of ecerine gland origin
(4), as well as to basal cell epitheliomas (5). It
has been shown that these technies are useful for
the demonstration of carbohydrate substances in
tissue sections. They have the advantage over
other histologic technic for carbohydrates in that
they are relatively simple and give highly re-
producible results. Furthermore, their actual
chemistry is reasonably well known, in contrast
to many other commonly used teehnies.
To summarize, the PAS reaction is known to
stain all substances containing 1—2 glycol linkages
(in the main, hexoses), as well as related sub-
stituted amines, and possibly certain unsaturated
lipids. Two color reactions appear in histologic
sections, magenta and red (2). With the signifi-
cant exception of glycogen, those substances
stained magenta by PAS are positive to AB,
while those substances stained red by PAS are
AB negative. It is our opinion that the former
are possibly made up of certain acid mueopoly-
saccharides and acidic mucoproteins, while the
latter consist in large part of neutral mueopoly-
saccharides, neutral mucoproteins, and glyco-
proteins. On the other hand, many acidic sub-
stances, such as nuclear DNA, as well as certain
acid mucopolysaccbarides, are AB positive but
PAS negative.
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If the above conclusions are correct, it is
possible to categorize the carbohydrates of tissue
sections far more accurately than has heretofore
been possible. As mentioned above, we have
previously reported the results of application of
these teehnics to sections of basal cell epitheliomas
and certain benign ecerine gland tumors. This
paper will be concerned with the carbohydrates
of two more cutaneous tumors, the dermal cyl-
indroma and nevus syringocystadenomatosus
papilliferus.
MATERIALS AND METHODS
Normal axillary skin from white adults was
utilized for control sections of normal apocrine
glands, and a number of examples of eylindroma
and nevus syringocystadenomatosus papilliferus
were studied. All tissues were fixed in 10% formalin
solution, mounted in paraffin, and sectioned in the
usual manner. The methods and procedures used
for the PAS, PAS after diastase digestion, and AB
stains were as previously reported (3,). In addition,
the following connective tissue stains were used:
Verhoeff elastic, Van Gieson, and Holmes reticu-
lum stains.
RESULTS AND DISCUSSION
A. Normal Apocrine Glands
1. Glycogen: Normal apocrine gland secretory
cells contain only a small amount of glycogen.
Apoerine duet cells have approximately the same
amount of glycogen as eecrine duct cells and
therefore cannot be differentiated from them on
this basis.
2. Diastase Resistant Carbohydrates: Apoerine
gland secretory cells have within their cytoplasm
large amounts of diastase resistant carbohydrates
(3) in the form of large PAS positive diastase
resistant red (PAS + D R), and AB — granules.
In the apical end of the secretory cells there is a
PAS positive diastase resistant magenta (PAS +
D M) haze which is AB +. Montes, Baker, and
Curtis (13) suggest that the secretory granules
are the precursor of the amorphous material in the
apical portion of the cell. The presence of these
two distinct carbohydrates is one means of
distinguishing between apocrine secretory cells
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and ecerine secretory cells, which only have the
PAS + D M and AB + secretory granule. The
lumens of the apoerine duets usually contain
material which has one of the three following
histoehemieal patterns: (1) PAS + D M and
AB +, (2) PAS + DR and AB—, (3) PAS—
and AB —.
B. Cylinclroma.s
Cylindromas are benign appendageal tumors
thought by Lever (11), Balog (6), Sehuermann
and Weber (7) to be of apoerine origin, while
Cram and Helwig (8), Allen (9), Kersting and
Heiwig (10) believe them to be of eeerine origin.
Montgomery (12) states that the origin is
unsettled.
Two types of cells have been described within
these tumors (Fig. 1). One is a small, darkly
staining cell, corresponding to myoepithelial
cells and always found in apposition to the
hyaline material characteristic of eylindromas
and apparently producing it (11, 13). The second
kind of cell is a larger, paler staining cell, occa-
sionally forming adenoid lumens, with evidence
of secretion.
Little or no glycogen was found in eylindromas.
This conforms to the findings that normal
apocrine secretory cells contain little glyeogen,
in contrast to normal eecrine secretory cells,
which contain much.
However, large amounts of diastase resistant
carbohydrates were seen in the cylindromas
studied. The hyaline capsule with its extension
into the tumor mass was strongly PAS +, diastase
resistant, giving a red rather than magenta
(Fig. 2) reaction, and AB negative (Fig. 3).
Connections to the capsule proper of round or
staghorn shaped masses of similarly reaction
material, which was PAS + D R (Fig. 2) and
AB — (Fig. 3), lying toward the center of the
tumor masses was not apparent. This material
probably represents material secreted by the
FIG. 1. Cylindroma; Hemotoxylin and Eosin stain
FIG. 2. Cylindroma; FAS after diastase digestion. Long arrow indicates PAS + D R, round and
staghorn masses, short arrow shows hyaline capsule PAS + D R.
FIG. 3. Cylindroma; AB. Short arrow indicates hyaline capsule which is predominantly AB—, the
long arrow shows the always AB-staghorn round masses.
FIG. 4. Cylindroma; Van Giesen stain. The hyaline capsule fails to stain
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FIG. 5. Cylindroma; Van Giesen stain. The central staghorn and round masses fail to stain. Note the
glandular structure with intraluminal material. Note Figures 7 and 8.
FIG. 6. Cylindroma; Holmes reticulum stain. The hyaline material contains no argyrophilic fibers
FIG. 7. Cylindroma; PAS after diastase. The short arrow shows PAS + D M luminal content. The
long arrow indicates PAS + D R staghorn and round masses in the parenchyma of the tumor.
FIG. 8. Cylindroma; AB stain. Arrow points to AB+ luminal content
tumor cells and entrapped within the tumor mass.
This material failed to stain with the acid fuehsin
component of the Van Gieson stain (Fig. 4, 5),
or the Holmes stain (Fig. 6) for reticulum. Occa-
sional reticulum fibers were seen in the capsule
and its extensions into the tumor masses, but
none were seen in the centrally lying hyaline
material, which also suggests that it apparently
was not connected to the capsule. The lumens of
the occasional glandular structures seen scattered
throughout the tumors were filled with an
amorphous material which was PAS + D M
(Fig. 7) and AB + (Fig. 8), thus corresponding
to the material sometimes found in the lumens
of normal apocrine gland.
The most abundant secretory material found
in the cylindromas is similar in its staining reac-
tio1is to the main secretory granules of normal
apoerine secretory cells, i.e., PAS + D R and
AB — Since ecerine glands produce only PAS +
D M and AB + secretory granules, it would
seem that in spite of the close morphological
similarities cylindromas have to eeerine glands,
as pointed out by Cram and llelwig (5), when
evaluated histochemically these tumors appear
to be derived from apocrine rather than ecerine
glands. It may also deserve mention that clini-
cally, cylindromas have never been reported on
the palm or sole, where one would expect to find
them if these tumors were of eeerine origin,
whereas they occur with great frequency in sites,
such as the scalp, where ectopic apoerine glands
are known to occur.
In regard to the hyaline, Braun-Falco (14)
concluded that it was a highly polymerized,
water insoluble neutral glycoprotein, secreted by
the small dark cells. The fact that this material
is PAS + D R and AB — confirms Braun-
Faleo's findings, since we interpret such a reaction
to indicate the presence of neutral mueopoly-
saccharides, neutral mucoprotein, or glyeo-
proteins (2).
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C. Nevus Syringocystadenomatosus Papilliferus
These tumors are characterized by the presence
of adenoid lumens surrounded by cells which are
chiefly colnmnar and showing signs of secretory
activity (Fig. 9). The fact that the main cell
of these tumors is columnar has been the most
convincing evidence so far offered that they are
of apocrine origin.
In the tumors studied, small to moderate
amounts of glycogen were seen in cells through-
out the tumor. In some cells the glyeogen has
accumulated at the luminal end of the cyto-
plasm, forming a distinct supranuclear cap. In
other cells it appeared to be scattered throughout
the cytoplasm in varying-sized rounded masses
(Fig. 10, 11). The presence of even moderate
amounts of glycogen was not expected, in that
normal apoerine secretory cells contain very
little glycogen.
Within the cytoplasm of the cells lining the
tumor, disastase resistant material was observed
in about half the tumors studied, while the rest
had none in the section examined. This material
appeared to be a secretion product of these cells
and was of two distinct kinds:
1. In the apical portion of some of the cells
lining the lumen there was a fine granular PAS
+ D R (Fig. 12) and AB — (Fig. 13) material
present.
2. In some of the lining cells another material,
distinctly different both structurally and histo-
chemically, was demonstrated. This material
appeared as varying-sized globular masses lying
within cystic cavities. It had the same histo-
chemical reaction to the periodic aeid-Schiff
and Alcian blue stains, i.e., PAS + D M (Fig.
14) and AB + (Fig. 15) as did the cell walls. The
exact origin of this material is unknown. It may
represent degenerating cell matter or secretory
material. It is doubtful that it represents invagina-
tioa of the lining of the lumens of the tumors.
Luminal contents of this tumor had the follow
FIG. 9. Nevus Syringocystadenomatosus Papilliferus. Hemotoxylin and Eosin stain
FIG. 10. Nevus Syringocystadenomatosus Papilliferus. PAS. Note glyeogen throughout cell but most
prominently as a supranuelear cap.
FIG. 11. Nevus Syringoeystadenomatosus Papilliferus. PAS after diastase. Note absence of glycogen
FIG. 12. Nevus Syringocystadenomatosus Papilliferus. PAS after diastase. In the luminal end of
cytoplasm there is a PAS + D It material.
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Fin. 13. Nevus Syringocystadenomatosus Papilliferus. AB stain. Note PAS + D R intracytoplasmic
material at the end of arrow fails to take AB stain. (AB—)
FIG. 14. Nevus Syringocystadenomatosus Papilliferus. PAS after diastase. The arrow indicates the
PAS + ID M cystic structures.
Fin. 15. Nevus Syringocystadenomatosus Papilliferus. AB stain. Note PAS + D M cystic structure
at end of arrow is AB+.
to conclude that these tumors are related to
apocrine glands.
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